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Abstract of JP1 0242500 

PROBLEM TO BE SOLVED: To provide a 
monolithic light-receiving and -emitting 
element by which both a laser oscillation 
characteristic in a light-emitting part and a 
light- to-current conversion efficiency in a light- 
receiving part can be ensured well. 
SOLUTION: A light-emitting part 100A and a 
light-receiving part 100B are formed at least in 
two regions on a high-resistance 
semiconductor substrate 101. The light- 
emitting part 1 00A is composed of a vertical 
resonator-type surface emitting laser 100A1 
and of a PIN photodiode 100A2, and the 
quantity of radiate light of the laser 100A1 is 
monitored by the photodiode 100A2. The light- 
receiving part 100B is composed of a PIN 
photodiode having a resonator structure, and 
its resonator length is constituted so as to be 
resonated with reference to the wavelength of 
the radiant light of the laser 100A1 at room 
temperature. In addition, a lower-part mirror in 
the part of the photodiode 100A2 is removed 
by forming a hole part 120 in the part and in 
the part of the semiconductor substrate 101. 
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liDEZn (y'xfJVy-/?) t-e-jt'f *ifflv»4. i£ 

DBR5 7- 1 0 2 nlDBR^7-106W 
#S. n 9 v KH 0 7 . pa?7?K1109, 
^2?)plDBR?7-l 1 0O#l?r 2 x 1 0 
18 (cm-3) tU m\9)v&av9 9 Ml 0 
50 3, nfi3V^Hl05,*2Opfl3^^H 



- - (7)_ . 

11 

111*1X1019 (cm- 3) t LtZo *m 

[0 0 3 6] #EJ&CVDftK:J:o"C.s:fcf** 
v-V^@±tC2 5 0 *>yx hn-A5gac0S i O2S 
I 1 «rJgJ6Sli-* 0 £0«RBI lrt*«B 
Sfifc¥#*B*r«? i t K * 0, rn-b^f^Sf? 

[0 0 3 7] tt^SBl 1 2(Dmm(DU^7s 10 

iy*->^tt (jar, RIBEttiEt) Ci:^ pi 
?7;y KB 1 0 9 0&*£^x* *->^fcfH 0 . £0 

><OfBi&#Xim\t*^ ^E*rlXl'0-3Tor r, 
3lffiL«ffi«r4 0 0 Vfc Lfco - pl^yKI 
1 0 9 0^414 tL*X7 L^rv^ti, ffiteWo" 

*LTS&K»jfe«Bi 0 0 AO»#*'M*20£A«* 20 
»**±*f*fc»0*»Sfe*MBi 1 3 *fca& 
tc. S20pSDBR^7-l lO^Al AsB<£>-g& 
tc»-fb"*-& (EI 5 (b) ) o £4>*aHK?MBi 
1 3 pS^77K1109t*2fl!) 
pID BR^ 7-1 1 OO^ibri*— **&VMiW^T 

tiR*4 * > ft if * *A LTffii Lt 6 J: v> 0 
[0 0 3 8] £<D?£, Uy^h/^-VRlfcllOR 
£s tEiCVDft"C, SMtc 1 0 0 0 t>^Fo- 
Afi*«0S i 0 2*&HtJKl 1 4 SrJgflt-r^o ^O^coy so 

S i H 4 (*y->5>) £K*£ffifflU *t'J7^ 

v^TSOG (Spin on Grass) R 1 1 5 =Sr 

*HU 5e>ti3 0 ort*3 0*HU M3t#Hj^+T^- 
*>^1"& (OB 6 (a) ) o 

[0 0 3 9] SOGI115^Si02lll4 

1 1 «>*ffii:H— «t d tz^mtmttz (me 40 

(b) ) o ^y^v^^ttTffTsmetfflv^fcKiBtt 

^>x 7 f>^ (RIE) ffi^^fflL. RE^tL 
T, SFe. CHF3i3J:tfA r *«*^to*TttflJL 

[0 0 4 0] &*SB 1 0 0 A*attfc«LT-t*> 

fflHi:, £*£in 0 0BOgB#£, £*SB 1 0 OB^ 
*BBOR*t*36*3t*mu*a»c4 4 J: } CnSDBR^ 
7"106t5^7aUX7f>/tio 

>yv>K.*>\z^ vkmwki 2 (wiurs i o 2 ) 

L, J-^f-y^Sji^^S -cftv^jtSB 1 0 0 AfcWSt so 



- _4S BBT I 0-2 4 2_5 0 0 _'_ 1 
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i-^fU*^, UvZh;^->R2iMLtv^ (EI 
7 (a) ) o 

[0 0 4 1 ] friz, ttnSt-^ y^Ml 1 7 A. 
B*«jart-*fcAfc, »3fc«l 0 0 A4:fijft»l 0 0 B 
OSHSr, nS3 > ^ ^ MB 1 0 5 i 

'<*->R2*R*Lfc«, fiMMU 3 (WitfS i O 

2) &jgj&L, iy^v^sn-s^at-c&^i&jtsB 1 0 

0 A*iVS3fc»i 0 ob t vv* h 

^^->R3^MLTV^ (H7 (b) ) o 

[0 0 4 2] H"Cpa*-^^Wl 1 8 A. 

B*Jgjai-«fc»^^ 1-Cnl3>^ hB 1 0 5 0g 

10 3^gffif^^rx7f>/t^ o Cl^xyf >^ 
Wfcftfc. W^-VR 3 4r»*Lfc«, «^JR 

1 4 (Hilars i O2) SrJgJKL. x-;f>j/Sft^ 
&"Cfcv*»*«l 0 0 AiJJlf***! 0 OBWat 4 

nln>^ * hB 1 0 5 <a*ffi*Bia$-£rt:SB 

(B8 (a) ) 0 
[0 0 4 3] ^ <b tC. U^F;^->R4*RJU 
»1^I5 («x.lfSi02) *»JjtLfc«, 

0 OA 45^^36851 0 0 B<3* 1 tf> pffl=i * hB 

1 0 3W±t, %*a51 0 0 A* -fcU^ftttl 0 0 BCO 
n!n>^Mio 5H±£*W*W*;:«*3**rt: 

x.»fiy*>^fcj: »9^*LT, 1 1 9 

£0 £<O^SS*l 1 9 <0JgJffiK*jt *k K^x^v 

rim^zzttfifriL^w* zcofrmm- 1 1 9 Kis*t 

*&v*(i^>f v>^v-H<t fJMt^Ci: 

feiC. SlftSPl 0 0 AOSP^f&l <£>pSSDB 
R^7-102 £Efc*-t&/c*Mc. «x.(f Sx* Fx 7 
^v^KJ: >K 2 0*«jftLrt: (H8 (b) ) 0 

[0 0 4 4] tLTMC, filRlHI 2-I5*^SL 
HlOpfflnv^^hBlO 3^«IHLfc«*i:* 
l^plt-^ 1 8 A. B*, nSnv*^ 

hB 1 0 5^IfflLfcll!»i:nfi*-5 ^1SH7 
A, B^Sr, $ iitr^2 ^plS!r3 >^ ^ Hi 1 lofffi 

mi 1 6*^fiioy -7 h tymzx fjjgrtL, n 2 #H 

»4''C4 0 OTCOTD-f v^*ff -9 (H-9) o 
[0 0 4 5] J£l±OIfi^J: ^ 11 ic^t*^ U 

[0 0 4 6] ftia. ±E^)jt*fc«ic*v^T, #BH^*t 
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fcv*„ itz, ±EO**W"C«±» AlGaAslOVC 

5 E L Uov>TKW Lfcrt 1 , *0<tOIII-VUi**iv» 
{4II-VI^OVC SELKov^-tkfcHtKj&ffl-Ci, 

IJicSttliiA l oft*****^-?******* 

i-^citfc-ciSo ±Eo**W£*v*"C, $2 
©pIDBR?7-l 10 *4rv»/S#jti: U f£2<0p 
a*- 5 y?t«l 1 6*»*LfcftK* WAtfS i 0 
2lkTa 2 0 5**IU«iUimMHI??- 

£ffc7fcg&l 0 0 AOAKJBJftLTt Av*. 
[0 0 4 7] J^T, i-ClilL^^Ot^'J-/^ 10 
GStftM* 10 0*, #e ? * 7 *y ^icilffl Lfcfl&Ol? 

[0 0-4 8] .(£tt0l2) 01 0 14, *&W<D?tV-y? 

[0 0 4 9] 3!f7^*©l^it2 0 1 <0-#<7> 

tt^OgEBtctt, v-f ^nJt»V>X2 0 2<Ojt 

6 fc*ifct * 1IC«IT? 2 oo« S *tfc MtFife?- 2 

K J: o Xim Ltz-r 4 9 n¥« U>X*fl3v»T * «t v> 0 
[0 0 5 0] %yZ-v9 7-y-t2 0 014, ^^'Jv^^ 
H**T1 0 0 *«|M2^7 W#»*:«J*bfc 1 b0 
fc, v4 *n*tWUvX2 0 2 t0Kf» : f-2 0 3** ft. 
-r*UHkffl2^5cTV-fttC»JSKLfcaW*«2 0 1 t 

? *ft3&*#^F- 1 0 0 £38^*^14, Hl^-ti t C, 

2 o 3 u $ <b 'J -> ? 9 Qftitmi- 1 o 

0<O3&7fcSBl 0 0A*&OfflW#©#Wfc» ^^^t 

*i/>X2 o 2 o#iw*--Srt-4J:3 k, *-lts&k 

0«f<H=- 2 0 3 <7>7>#JiHi: , -> y ^gfS**?- 1 

0 0 ±0$7tSB 100BRil00BL 

*y 'J ^y^SS&jtSET-i o o, *nj**u 
>X2 0 2, EWI&T-2 0 3tt*»V'?it2*7G7Wtt « 

£147* h 'J V^9 7a#HJ: 0*»*Htt«*»^'l6 
izWIbM y 9 T v ? 2 0 0*HII*UfMt 
BTtlT**o !£*0#tfy*7?7*jWB*©#^*8U* 

[0 0 5 1] Z.<»%\L~j 5 7 -J-fl 0 0"±HzfL*v*# » 
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±X9-f ^KBS**., ftf* X* 2 0 lO0*Kl»K, 

jftf-f X? 2 0 1 Offi^ffilcWLT^lZV^ ^.nJtftV 
>X2 0 2©ftjG"*IS.SJ:?K#7*''f X* 2 0 

jfctf7?7?7*20 0l*7*-*X*->i**fT7#R*" 
£<, «***#ttt*fki-*i 4. * 

\£v9Ty72 0 0li*±X?>f^fc**-*»Vr:v»4fc 

[0 0 5 2] C107t^->^T7 7 , 2 0 014, @ 

*f«Kf2 0 3 0 20©W*©4MM**«, JfcfU^Oh 

f.^^.?*?)ORtt*?)rt, «»2 0 3 RTtnmWttf 

mrt'<x&%Mi o OBRKAJHi-ai^i-, fftt2 

0 3 L^©Hllf#tfKir*^"C£*«l 0 0 B L £A4+ 
tii^K, H]ff*&^ 2 0 3 0J§MK* , iW>&fi."CV»4o 
*H«i«Tli««2 0 3 R©0«r***lil*+l*B3f* 
<0*tc, «*2 0-3 LOHff^lUJ-l^EIW*©* 

jjftwStifc 7" V - X-ffc L T v>4 o 
[0 0 5 3] z\<D%;\£v ?7V?2 0 0 ©ttflsU 

ov>-c 18.93 1"4o 

[0054] s-f, eibiaK2 o suj-a-csrrifcai o 

0AOVCSELi»U-f*tBl»t4. iOkS, V 
CSEL©tt*t#*fcJS£T, Ife5t:a51 0 OAOPIN 
7* b^-f *- KK«ii4*a* I -V*»»2 0 4-C 

tftffiU, 2 0 5 lC7^f - V;*'? ?*fr\1bZt 

[0 0 5 5] »3taSl 0 0 AfrhmttSHtzU— ffjfctt 

@W*& : f-2 0 3 £iI®U v-f ^n*tifcU>X2 0 2 K 

ioTTtf-f X^<0fE#ffi±U*7fe$^4o *fU^ 
j^&WR&ftli^'f *ntt&l'>X2 0 2 |g 

W«HF- 2 0 3 IciotrEiJrSft, 7>#J^^i oTt>SI$ 
tLT^5fegei 0 0BRfc£3fc8Bl 0 0BLi:Att"t-4o 
§7feSBl 0 0BR, ^TtSBl 0 0 BL^C5!E^t4m»£S: : £• 
-?-^•?'^^I-V|E^tl2 0 6R, I-VJSU82 0 6L 
T*^tUL, Mftifil'1^2 0 T-C-f-n-fixOffi-^wMS:^ 
ZZbiZi.*) -fv 5/a^ftth7 ^x 7 (T 
ES) *&aiU JP*±i1iSS2 0 8-C*ft<?ii«>«-»0> 
fOi-t-SCtlCfc ijf-^fl-?- (RFS) *^mt*o 

[0 0 5 6] &.±um Ltzx 3 ) *^w^ey y v ^ 

^5:l&3fe*?-«:7fetf sr ^ r y 7*ic®fflt 4 £ b J: 0 , 
[0 0 5 7] 

17* y-yj*- vt LtzztKny), ffiasEH^ii^ 



(9) 



ftfflW- 1 0 -2 4 2 5 0 0 
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Ltzz\ t\zt i) % 5&*tfa*I^±1-4ii:* , "Tr*, *> 
[0 0 5 8] ##1930* V 'J 3/ v 

^ «o Hf b * «a w k m-t m m m -c * « . 

[0 2] HI K«1-*«©*«MfHaH-C**o 
[H3] (1) A»;:iJV»TRi*fcfl:S*fcl:&, fc«fc 
lf> H 1 i:liV>tiilDBR 5 y~ 1 0 6 BO^TSfe* 

[0 4] (1) *:i3^TR itnSDBR^ 7-10 
6 B^7S^5^7t$)4^RW$i: L, £*£B1 20 

[0 5] (a) - (b) 14, -tfi-FfiHl 

[06] (a) - (b) 14, frtimms fc9l§|fci?T 

[07] (a) - (b) 14, ^ft^ixBiefcgi&ttSfi 1 
fc> ft h m it ^ n * * £ R, 93 f & * O tK » Bf H 0 "C £> 

£o 30 

[08] (a) ~~ (b) 14, *rti?tim7 KgiSfcSff 

[09] 08 tw?|^^^fl^n.^)^ig7 p n-lrx*I« ( ^*t 
[0 10] *»«tf)-*Hl«i:«43te y ^ 7 7 y t* * 
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* * ft l^tMMgl-C * £ o 

1 0 0 A f&^SB 
100A1 VCSEL 

1 0 0 A 2 PI h^-f * - K 
10 0B, 1 0 0 B R, 100BL 

1 0 1 &i&m.<D*m&&fc 

10 2 m lOplDBR ^ 7- 

1 0 6 A. 1 0 6 B niDBR^ 7- 

Pl^77 KJi 

i20p!DBR^ 7- 

S i 0 2tfiRR 

SOGIB& 

118A, 118B plt-^^SI 
7 A. 1 1 7B n!t-< ? 
9 

12 0 KM 

11. 12. 1 3 , 14, 15 i%mm 

RK R2, R3, R4 l/yXf/^-> 

2 0 1 %tj 7,? 

2 0 2 T-Y^njhMfci/>X 

203, 203 R, 203L EUJfte^ 

20 4, 206 R, 206L I-VjE»» 

205 enmtt 

2 0 7 M«J±gi>!3£ 
2 0 8 fin#iff«# 



1 0 3 

1 0 4 

1 0 5 

1 0 6 

1 0 7 

1 0 8 

1 0 9 

1 1 0 

1 1 1 

1 1 2 

1 1 3 

1 1 4 

1 1 5 

1 1 

1 1 

1 1 



6, 



[03] 



[04] 
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» 0.6- 
l 0.4- 

0.2 
0- 
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(11) 



tefflW- 1 0-2 4 2 5 0 0 
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